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ABSTRACT 
THE EFFECTS OF HEMOGLOBIN-BASED OXYGEN CARRIERS ON 
MEAN ARTERIAL PRESSURE, ARTERIOLAR DIAMETER, AND 
NITRIC OXIDE IN THE MICROCIRCULATION 
By Veronique C. Hionis, M.S. 
A thesis submitted in partial fulfillment of the requirements for the degree of Master of 
Science at Virginia Commonwealth University. 
Virginia Con~monwealth University, 2006 
Advisor: Roland N. Pittman, Ph.D. 
Department of Physiology 
In the US today, blood transfusion is safer than ever. Nevertheless, the century-old quest 
for a suitable blood substitute persists. The elimination of unwanted side effects, especially 
transfusion-transmitted diseases, the problems and high cost factor involved in collecting 
and storing human blood, the pending worldwide shortages, and the need for compatibility 
testing are the driving forces contributing towards the development of blood substitutes. 
The leading research is focusing on hemoglobin-based oxygen carriers (HBOCs), which 
are limited in clinical application due to the pressor effect they induce. In this study, the 
mechanisms through which HBOCs affect mean arterial pressure (MAP), arteriolar 
diameter, and nitric oxide levels in the microcirculation were investigated, using 
Oxyglobin (HBOC-301), a third generation glutaraldehyde-polymerized bovine 
hemoglobin. The spinotrapezius muscle of female Sprague-Dawley rats was exteriorized 
for microcirculatory observations. HBOC in doses of 0.1, 1 .O, 10.0, and 100.0 pM i.v., L- 
NAME (30 mglkg, i.v.), and papaverine (100 pM, topically) were given to the rat. 
Heparinized saline (0.1 ml and 0.5 ml, i.v.) served as control. MAP was monitored 
continuously through a cannula in the right carotid artery. Images of the feed, arcade and 
transverse arterioles were captured using a Zeiss Axioplan microscope, equipped with a 
digital camera, and imaging software. All doses of HBOC produced an overall 
vasoconstriction of the arterioles leading to an elevated MAP. Following L-NAME 
pretreatment, HBOC administration alone and with papaverine produced no significant 
elevation in MAP, indicating that the increase in resistance required basal amounts of nitric 
oxide (NO). This study concludes that the constriction of the arterioles correlated with the 
level of hypertension, and that these effects occur in a dose-dependent manner as a 
consequence of NO scavenging. 



















































































